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DETAILED ACTION 

Specification 

The disclosure is objected to because of the following informalities: The 
specification is objected to because in paragraph 0014, the applicants disclose that the 
original mixture prior to the process steps is a mixture of silicon nitride, silica and a pore 
former and this produces silicon-silicon carbide particles. This is objected to because it 
is unclear in the disclosure how the above mixture can produce a silicon-silicon carbide 
structure and also, the applicants' examples disclose that the mixture is actually silicon 
and silicon carbide which thereby produces the silicon-silicon carbide structure. It is the 
examiner's position that the components comprising the mixture in paragraph 0014 is 
merely a typographical error as every other example illustrates the later. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 12-21 are rejected under 35 U.S.C. 103(a) as being obvious over Lu et al. 
(US Publication No. 2003/0057581 ) which has a priority date of August 24, 2001 . 
Regarding claims 12-13 : Lu et al. teach a process for forming a silicon nitride-bonded 
silicon carbide monolith (abstract). They teach that the monolith is a porous material 
(0007) is comprised of silicon carbide particles mixed with silicon metallic particles and 
during product, the above particles form a silicon carbide-silicon particle structure 
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(aggregate) (0021). Also, they teach that there are pores formed in between and the 
silicon nitride bonding material bonds the silicon carbide particles in a direct neck 
binding characteristic (Table 1, 0002, 0040, Fig. 1, Claim 1). The reference also 
discloses that the silicon nitride binder is preferably free of fiber-like silicon nitride 
particles (columnar silicon nitride) (0002) and that the above bonded particles provide 
for the porous material to have an open porosity of between 44 and 55% (0030). While 
the above teaching is disclosed, the reference does not specifically teach the pores 
between the particles are specifically defined by the silicon carbide particles and the 
silicon nitride binder or the pores having the specific surface area as claimed. 

Although the reference does not disclose the above limitations, the examiner 
notes that the porous material within the reference are comprised of the same essential 
materials, at similar concentrations, with similar structures and the porous materials are 
made by similar processes. 

For example, the reference teaches in one example that the porous material is 
made by mixing amounts such as 18% silicon metal powder with 72% silicon carbide 
particles wherein 9% methylcellulose is then added as a temporary binder with an 
amount of 24% water and 1% additive added therein (Table). The applicants' disclose in 
paragraph 0055 of their disclosure that the porous material is made by mixing amounts 
such as 20% silicon metal with 80% silicon carbide particles wherein 8% of 
methylcellulose is then added as a temporary binder with an amount of 19% water and 
1 % of a similar additive added therein. Also, the reference discloses that the items are 
mixed together and then extruded to form a honeycomb body and then the honeycomb 
body is dried in air to burn off the binder (0008, 0021). The applicants' paragraphs 0055 
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disclose the same process wherein the particle mixture is mixed together and then 
extruded to form a honeycomb body wherein the body is then dried wherein the binder 
is burned off. 

Also, the examiner notes that the reference teaches that after the binder is 
burned off, the honeycomb body is heated to 1450 degrees Celsius in the presence of 
argon for a sufficient time to allow the silicon particles to migrate around the carbide 
particles and then the atmosphere is switched to nitrogen and then the material nitriding 
the honeycomb from 1450 to 1600 degrees Celsius and then holding at 1600 for 5 
hours (0021 ). The applicants disclose in paragraph 0055 that after the binder is burned 
off, the honeycomb body is heated to 1450 degrees Celsius in the presence of argon 
until a silicon-silicon carbide structure is formed. Then the atmosphere is switched to 
nitrogen and the structure is nitrided the honeycomb from 1450 to 1750 degrees Celsius 
and then holding at 1 750 degrees Celsius for 4 hours. 

Furthermore, the reference describes that after production, the silicon nitride 
bonding material is made into well rounded particles and they also disclose that these 
well rounded bonding particles form neck bonding with the silicon carbide particles 
(Tables, 0022, Fig. 1a). The examiner notes that this teaching would suggest that the 
silicon nitride would not be fully coating the entire surface of the silicon carbide particles 
when bonding them but rather only be present at specific locations wherein bonding 
occurs and according to the applicants' disclosure, this corresponds to the structure's 
illustrations. Also, the examiner notes that due to the reference teaching that pores are 
present in between the particles, then it is the examiner's position that one would 
recognize that when the particles bond, the pores will then be present between bonded 
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particles, which inherently includes the silicon nitride binder and since it was discussed 
that the binder is not present along the entire surface of the particles but merely at the 
bonding locations, one would recognize that the pores between would be defined by the 
surface of the silicon carbide particles and only a portion of the binder. 

For the reasons above regarding the same structures, materials, method of 
production, it is the examiner's position that one of ordinary skill in the art would 
recognize that the reference's structure and method of production is so similar to the 
applicants', that similar characteristics of both structures would be produced and 
therefore, although the reference does not specifically discuss the above limitations, 
one of ordinary skill in the art would find it obvious that the characteristics would 
naturally flow from the reference (Claims 12-13). 

Regarding claims 16-17 : The reference also teaches that the average pore size can be 
9.6 microns (0025) (Claims 16-17). 

Regarding claims 18-19 : While the reference discloses the above teaching, they do 
not specifically disclose that the porous material will have a heat resistance temperature 
of 1200 degrees Celsius or more. 

Although the above teaching is not specifically disclosed, the examiner notes that 
within the reference, the final porous material is only comprised of silicon carbide 
bonded by silicon nitride and it is well known in the art that both of the above materials 
have heat resistant temperatures well above 1200 degrees Celsius. Also, the examiner 
notes that it would be recognized by one with ordinary skill in the art that properties of 
materials are affected by the properties of elements therein and although the reference 
did not disclose the overall heat resistant temperature, one would recognize and find it 
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obvious that the overall porous material would have similar properties of being heat 
resistant at 1200 degrees Celsius or above. 

Furthermore, the examiner notes that as disclosed within the tables of the 
reference, the maximum temperature that the material is being produced is 1450-1600 
degrees Celsius and one of ordinary skill would recognize that during production of a 
final material, one would recognize that it would not be desirable to heat a material 
above its' heat resistant temperature because it would be recognized that the product 
would decompose, lose its shape, etc. Therefore, it is the examiner's position that one 
of ordinary skill in the art would recognize that since the reference is able to produce a 
final solid product with beneficial properties by heating it at temperatures of 1450 to 
1600 degrees Celsius, then they would have found it obvious that the material had a 
heat resistance within the above range. 

For the above reasons, although the reference does not specifically disclose that 
heat resistant limitations, it is the examiner's position that one of ordinary skill in the art 
at the time of invention would have found it obvious that the final porous material having 
a heat resistance of 1200 to 1600 degrees Celsius or even 1450 to 1600 degrees 
Celsius would naturally flow from the reference (Claims 17-18). 
Regarding claims 20-21 : While the above teaching is disclosed, Lu et al. is still silent 
regarding the applicants' specific gas permeability. 

Although the reference does not specifically disclose the above limitation, the 
reference teaches that the porous material is used in diesel particulate filtering 
applications and that good permeability of the material is desired (0014-0015). Although 
the reference's examples do not specifically disclose the specific permeability as 



Application/Control Number: 10/549,762 Page 7 

Art Unit: 1794 

claimed by the applicants, it is the examiner's position that one of ordinary skill in the art 
would recognize that when using a porous material such as the one above, the 
permeability of that material will affect the filtering capacity due to it being known that if 
permeability is increased, more substance will be able to go through the material and 
thereby be filtered by said material. Therefore, the examiner notes that if one desired to 
have more filtration, they would recognize that this could be obtained by adjusting the 
permeability of the material. 

Also, the reference teaches that the permeability can be adjusted by parameters 
such as material thickness, pressure across said thickness, etc. (0029) and therefore, 
one of ordinary skill in the art would know that if one desired to adjust the permeability 
to obtain desired filtration results, they could do so by adjusting the parameters as set 
forth in the reference. As such, it is the examiner's position that one of ordinary skill in 
the art at the time of invention would have found it obvious to modify Lu et. al. to include 
that one could adjust the permeability of the material to any desired value, including the 
applicants' value, by adjusting the parameters set for in paragraph 0029 in the 
reference, in order to obtain any desired filtration results when the material is used for 
diesel particulate filtering applications (Claims 20-21). 

Response to Arguments 

Applicant's arguments with respect to claims 12-21 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to LAUREN ROBINSON whose telephone number is 
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(571 )270-3474. The examiner can normally be reached on Monday to Thursday 6am to 
4pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carol Chaney at (571 )272-1284. The fax phone number for the organization 
where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Lauren E. T. Robinson 

Examiner 
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